We study the impact of ethnic and religious fractionalization on the U.S. municipal debt market. Municipal issuers from more ethnically and religiously fractionalized counties pay higher yields on their municipal debt. The religious fractionalization effect is statistically significant and of moderate magnitude: a two standard deviation increase in religious fractionalization is associated with a 4 basis point increase in bond yields. There is evidence for an ethnic fractionalization effect, but it is difficult to disentangle this fractionalization effect from a very robust 'white/nonwhite' effect where more heavily white counties pay much less to borrow than other counties.
A variety of researchers have explored the impact of ethnolinguistic diversity on economic outcomes. Easterly and Levine (1997) propose that ethnolinguistic fractionalization can explain the poor growth observed in post-colonial Africa:borders left by the former colonial powers resulting in ethnically divided countries that make for challenging governance. In the American context, Glaeser, Scheinkman, and Shleifer (1995) find no effect of racial fragmentation on the growth rates of cities, but Alesina and La Ferrara (2000) find that more ethnically fragmented communities have lower participation in civic associations such as church groups, fraternities, and service groups. These social institutions contribute to social capital and can have positive economic effects, as discussed by Putnam (1993 Putnam ( , 1995 . Similar research on religious diversity, however, is lacking, though McCleary and Barro (2006b) examine the relationship between relationship between religious observance and economic growth.
In this paper, we explore the impact of ethno-religious diversity on municipal bond markets in the United States. Working at the county level, we construct fractionalization measures of ethnic diversity using data from the 2000 Census, and of religious diversity using the 2000 Religious Congregations and Membership Study, a survey of the major religious denominations conducted by the Association of Statisticians of American Religious Bodies (ASARB). In this context, fractionalization reflects the probability that two randomly selected members of a group will share a particular attribute. For example, in a society that is half White and half Hispanic, the ethnic fractionalization measure would be 0.5; there would be a 50 percent chance that any two randomly selected people would be of the same ethnicity. Fractionalization is the most common measure used to capture the extent to which a particular society is divided across a particular characteristic.
We find evidence that municipal issuers in religiously fractionalized counties pay more to borrow than those in other counties. The point estimates suggest that a one standard deviation increase in fractionalization (0.091) is associated with a 2 basis point (=0.2144 * 0.091) increase in the offering yield of debt issued by jurisdictions in the county. A change in religious fractionalization from the level observed in highly fractionalized Juneau, Alaska (where our fractionalization index is 0.1746, indicating a 17 percent chance that two randomly selected people reporting a religion are of the same religion) to highly homogenous Rich County, Utah (where the fractionalization index is 0.8365) would be associated with a 14 basis point reduction in municipal bond yield at offering. This effect is particularly strong for counties that are highly ethnically homogenous, and is robust to the inclusion of controls for the overall level of religious observance in a county.
Ethnic fractionalization is also associated with higher bond yields, although, in contrast to the religion result, the pure effect of ethnic fractionalization is difficult to disentangle from the phenomenon whereby more homogenously white counties pay less to borrow. While the existence of religiously homogeneous communities of a variety of religious backgrounds does allow separate identification of the fractionalization effect, with the exception of some heavily Latino counties in South Texas, in the United States, the ethnically homogenous counties are almost exclusively ethnically white counties. In a specification including ethnic, but not religious, fractionalization, a one standard deviation increase in ethnic fractionalization is associated with a 3 basis point increase in bond yields. However, in a specification including both ethnic fractionalization and the share of the county population that is white, the fractionalization variable is statistically insignificant. The result for the white share of population variable suggests that going from 100 percent white to 100 percent nonwhite would be associated with a 20 basis point increase in bond yields, holding constant county size, income, home value, government spending, and government debt. Additional evidence suggests that this relationship between religious and ethnic fractionalization and municipal bond yields holds, albeit somewhat attenuated, when controlling for the risk (with credit ratings serving as proxies) of the underlying bonds.
Additional evidence suggests that this relationship between religious and ethnic diversity and municipal bond yields holds, albeit in an attenuated form, when one controls for the risk of the bonds. Our proxy for risk in these tests is the credit rating assigned to the bond by Standard and Poor's to the bond. This suggests that the more fractionalized localities are somehow leaving some money on the table in the issuance process, issuing bonds at yields that are high controlling for their risk.
With respect to the ethnicity result, there is evidence based on data from post-issuance trades that the bonds of non-white and ethnically fractionalized counties are issued cheap and quickly trade up to higher prices in the 60 days post-issuance. Religious fractionalization appears to have either no effect or the opposite effect in the post-issuance market: the bonds issued by religiously homogeneous counties appear to be issued at prices slightly higher than the prices seen in the 60 days post issuance. This finding leads us to investigate more deeply the relationship between our ethnic and religious diversity measures and the underwriting process.
For a sample of bonds whose underwriting discounts paid to the investment bankers we observe, there does not appear to be any relationship between fractionalization or diversity and the underwriting spreads charged by the investment banks.
Taken as a whole, our results suggest that religious and ethnic composition have an impact on municipal borrowing costs in the United States. Puzzles remain: for example, ethnically diverse counties appear to be leaving money on the table by issuing bonds cheap relative to their value.
The remainder of this paper is organized as follows: Section 1 presents a brief review of the relevant literature on the economic effects of ethno-religious fractionalization. In Section 2, we describe the empirical tests applied in this paper. Section 3 describes, in detail, the dataset and econometric methodology that we employ. Section 4 presents and interprets the results of our econometric analysis. A brief final section concludes.
Existing Literature
The economic consequences of ethnic and racial heterogeneity have long been a focus of academic research. Alesina and La Ferrara (2005) survey the economic impact of ethnic diversity in the international development and the public and urban economics literature, with a focus on cities in the United States. The empirical result they survey suggest that ethnic diversity slows economic growth at earlier stages of economic development, but not at later stages of development. This pattern of results suggests that richer societies have evolved more effective institutions for managing ethnic tensions.
Theoretical work by Alesina and Drazen (1991) and Velasco (1994) has influenced research on diversity and the economy. Both papers present models where sociopolitical fragmentation may lead to conflicts over the allocation of the tax burden and the consequent delay of deficit reduction policies. In these models, delayed stabilization is the result of a war of attrition game, where different groups try to force the other to bear the cost of the stabilization.
In the context of our research on municipal debt, this effect would make debt issued by fractionalized localities more risky than debt issued by more homogeneous localities because the more fractionalized localities would tend to delay (and possibly fail to enact) budget stabilization packages in the face of persistent deficits.
Our method of understanding the effects of racial and ethnic diversity on municipal borrowing builds on those employed in the literature. The measure of fractionalization used in this paper is based on the measure of ethnolinguistic fractionalization (ELF) developed by Soviet anthropologists in the 1960s and defined as one minus the Herfindahl index of ethnolinguistic shares. This measure represents the likelihood that two randomly chosen individuals in a given population belong to different subgroups. In an empirical paper, Easterly and Levine (1997) show that high ELFs in Sub-Saharan Africa explain characteristics associated with low economic growth, including political instability, underdeveloped financial systems, high government deficits, and distorted currencies. They conclude that ethnolinguistic fractionalization, caused in particular by the ad hoc nature of the national boundaries drawn by colonial powers, explains much of Africa's post-colonial failure to generate sustained economic growth.
Collier and Gunning (1999) confirm the explanatory power of ELF with respect to economic growth in African nations. Collier (2000) further finds that the impact of diversity on economic growth in a sample of countries between 1960 and 1990 was a function of the political context --diverse dictatorships saw slow growth, while diverse democracies did not. Alesina, Glaeser, and Sacerdote (2001) construct a racial fractionalization measure and find, across an international sample, that welfare transfers are more strongly negatively related to racial fractionalization than ethnolinguistic fractionalization, though both are significant.
La Porta et al (1999) look at the determinants of the quality of government across countries. Among their findings, they find that nations that are ethnolinguistically heterogeneous have inferior government performance. The dimensions of government performance that they investigate include measures of corruption, bureaucratic delays, tax compliance and property rights. Alesina et al (2003) extend this work to include measures of linguistic and religious fractionalization. Their measure of religious diversity is the same as ours, and they point at that at least in the international context religious identify is often more reliably measured than linguistic or ethic membership, making the religious fractionalization measure particularly useful for empirical research.
Several studies have focused on the economic and fiscal impacts of ethnolinguistic and racial fractionalization at the city, county, and state levels in the United States. Glaeser, Scheinkman, and Shleifer (1995) find look at the socioeconomic determinants of economic growth of US cities between 1960 and 1990. City growth is one reasonable measure of the success of different areas. The authors find that the non-white share exerts a minimal impact on subsequent city growth. Among cities with large non-white shares, they find that increased segregation is positively related to subsequent growth. One interpretation they offer is consistent with costs of fractionalization: they suggest that segregation in heavily non-white cities lessens ethnic conflict. Poterba (1997) shows a strongly negative relationship between state spending on K-12 education and the ratio of the proportion of individuals over the age of 65 who are white to the proportion of school-age children who are non-white. Alesina, Baqir, and Easterly (1999, 2000) develop a model connecting heterogeneity of preferences across ethnic groups in a political units to the amount and type of public goods that the political unit supplies, and test the model on U.S. cities, urban counties and states. They find that the provision of productive public goods (roads, hospitals, schools, etc.) in a cities and counties is inversely related to ethnic fragmentation, and suggest two reasons, which they reflect in the model: (1) different ethnic groups can have different preferences over which public goods to produce, and (2) different ethnic groups can have their marginal utility of the public good reduced by other groups' consumption. They find some empirical evidence that the fiscal balance before intergovernmental transfers tends to be worse in more ethnically fragmented cities.
A study by Vigdor (2004) looks at response rates to the 2000 Census questionnaire.
Responding to the Census reflects individual provision of a local public good. Because federal grants to local areas are determined by Census counts, an uncounted individual costs his locality as much as $500 per year. Vigdor shows that Census response rates are lower among counties that are more racially, generationally, and socioeconomically heterogeneous. Ottaviano and Peri (2006) , in contrast to the rest of the literature, explore potential benefits of diversity. Looking at a cross-section of US metropolitan areas, they find that increases in wages for US-born citizens were higher among metropolitan areas where the share of foreign-born residents rose the most. While there are obvious concerns with endogeneity here, with immigrants naturally being attracted to regions with faster wage growth, the authors make a reasonable effort to control for this endogeneity using an instrumental variables strategy that uses distance from immigration 'gateways' as the exogenous instrument for the change in foreign-born population. McCleary and Barro (2003 , 2006a , 2006b ) have recently brought analytical rigor to longstanding lines of inquiry exploring the relationship between religion and economic outcomes.
They present cross-country examination the two way interaction between economic growth and religion. With religion as the dependent variable, McCleary and Barro (2006b) find that per capita GDP has a significant negative relationship with all religiosity indicators (e.g., monthly church attendance, belief in hell, etc.). With religion as an independent variable, they find that belief in hell has a strongly positive effect on economic growth, whereas monthly religious service attendance has a strongly negative effect. Hilary and Hui (2009) use one of the same data sources as our study to investigate the effect of individual religiosity on the risk-taking behavior of firms. Using the rate of religious adherence at the county level from the American Religion Data Archive (ARDA), they found that corporations located in highly religious counties take on less risk, measured by variance in returns on equity and assets, and have higher return on assets, and lower rates of investment.
Hypotheses
We investigate the relationship between religious and ethnic diversity and municipal bond yields. Municipal bond yields reflect the costs that municipalities face in borrowing. In credit markets generally, yields reflect a time premium, a risk premium, and a premium for the credit quality of the underlying issuer. Our empirical analysis controls for the time premium using fixed effects for the maturity of the instrument; because the risk-free yield curve fluctuates over time, we allow these fixed effects to be time-varying. With the time effect controlled, and with additional controls for the liquidity of the bond, the resulting coefficients reflect the combined premium for risk and default charged to the municipal borrowers.
Our central null hypothesis is that neither religious nor ethnic diversity (fractionalization), as measured by the Herfindahl Index, has an impact on this premium charged; the alternative hypotheses are that either religious or ethnic diversity could affect the premium.
The Herfindahl Index is just 1 -the ELF fractionalization measure, so our results can be thought of interchangeably in terms of concentration or diversity/fractionalization. This Herfindahlbased measure is not the only measure of diversity that one could choose: Alesina et al (2003) explore 'polarization' measures of diversity. These measures, however, involve explicitly or implicitly specifying a distance between different groups. While this is natural for measures of diversity in income or wealth, we do not know of any unambiguous one-dimensional measure of religious or ethnic identity, and thus use only the fractionalization measure that is more common in the literature.
The literature described above outlines several reasons why diversity could affect municipal bond yields. If, as in Alesina and Drazen (1991), more diverse regions postpone needed budget deficit reductions, then the resulting fiscal instability will be manifested in a higher risk premium for the bonds of an issuer. If households in fractionalized areas provide lower amounts of public goods, as in Vigdor (2004) , then this could also be reflected in local credit ratings for municipal debt. We also use additional demographic data from the Census (see Table 5 ). We control for wealth and income using the median house value and median income in the county. Weighted by bond, the mean of the median county household income measures is $44,240; the mean of the median county home value measures is $122,711. Data on government debt and spending come from the Census of Governments. The Census of Governments is conducted every five years by the US Census, and covers municipal revenues, expenditures, debt, assets, and number of employees. These data include annual data on spending and receipts, at the county level, for all subunits within each county. We include total expenditure and total municipal indebtedness taken from the Census of Governments as controls in many of our empirical specifications. The average debt per capita is $3,873; the average expenditures per capita is $4,273.
Data on the municipal bond characteristics, issue date, and yield come from Mergent. Our sample includes all municipal bonds listed in Mergent that were issued between 1995 and 2009.
Mergent also provides data capturing whether the municipal bonds are insured or uninsured. The underlying sample is reasonably comprehensive, with 2.5 million individual bonds. The mean bond offering yield is 4.12 percent, and the standard deviation is 1.10 percentage points. Credit rating data come from Standard and Poor's, and include both the rating for the instrument and the underlying rating for the issuer, in cases where bond insurance on the instrument creates a wedge between the issuer underlying rating and the instruments' rating. Data on bond liquidity come from Municipal Securities Rulemaking Board (MSRB) trades database; we calculate liquidity as the (log) number of interdealer trades during the 60 days after the bonds are issued.
We use interdealer trades because the interdealer trades are the only trades available in the 1995-1997 subperiod, and we use the first 60 days post issuance in order to have a consistent window for all of the bonds issued in our sample. In our sample, the mean number of interdealer trades is 1, and the mean is 2.98. In calculating the log we first add one to the count of trades.
We also collect data on the underwriters' spread for the issuance of the bonds, which is not included among the variables in either the Mergent or Standard & Poor's (S & P) datasets.
The underwriters' spread adds to the total cost of borrowing for the municipal borrowers. We collect the underwriters spread by collecting official statements for municipal bond issues in .pdf format from the MSRB, converting the .pdf documents to .txt files, and extracting the underwriters' spread using software written in the Perl language. Each of these steps loses some observations. The .pdf files available with the MSRB are only reliably machine readable after 2005, and we only pulled them for this sub-period (2005-2009) . In this sub-period, approximately 31 percent of municipal issues do not appear to have official statements available at the MSRB. Of the 69 percent that do, approximately 32 percent are not machine readable or convertible to text. Of the official statements that can be converted to .txt files, another 15 percent do not report the underwriting discount in a way that our software could recognize. The resulting sample of municipal bonds looks different from the population: it disproportionately includes the larger issues and appears to have lower offering yields than the rest of the sample.
Results
This section presents the empirical results of our analysis of both ethnic and religious fractionalization, as measured by the respective Herfindahl indices, and their effects on municipal credit markets. The first sub-section looks at the relationship between municipal bond yields and measures of fractionalization. The second sub-section looks into the relationship across different sub-samples of the data and finds that the fractionalization results are stronger among the smaller counties and smaller bond issues, and weaker or non-existent among the largest issues and counties. The third sub-section addresses the question of whether the higher bond yields at more fractionalized counties reflect underlying risk or something else. The final subsection investigates the relationship between fractionalization and the compensation paid to municipal underwriters.
Results: fractionalization and municipal bond yields
Our first specification (Table 6 ) fits the bond offering yield on measures of ethnic and religious fractionalization. Column (1) has no controls, with the only dependent variable being the religion Herfindahl index. Column (2) includes the religion Herfindahl index, as well a control that interacts the month of issuance and the maturity (by buckets: 0-1 year, 1-2 year, 2-3 year, 3-4 year, 4-5 year, 5-7 year, 7-10 year, 10-12 year, 12-15 year, 15-20 year, 20-25 year, and > 25 year). Inclusion of this maturity adjustment controls for the shape of the yield curve in each month. The magnitude of the coefficient in Column (2), with no controls other than for the yield curve, suggests that a two standard-deviation change in the religion fractionalization (2 * 0.091 = 0.182) would be associated with a 3.2 basis point change in the bond yields of instruments issued by municipal borrowers in the county.
Columns (3) and (4) of Table 6 repeat the analysis, using the ethnicity Herfindahl index as the measure of fractionalization. The coefficient in Column (4), which controls for the yield curve, suggests that a two standard-deviation change in ethnic fractionalization (2 * 0.202 = 0.404) would be associated with a 2.2 basis point change in municipal bond yields. Column (5) includes both religious and ethnic fractionalization as dependent variables; the coefficient on religious fractionalization is roughly unchanged while the ethnic fractionalization coefficient is now statistically insignificant. Columns (6) and (7) of Table 6 implement additional controls.
Column (6) adds only the log of the county population. Larger counties appear to pay less to borrow, and adding this control increases the magnitude of the religious and ethnic fractionalization coefficients. This reflects the fact that larger counties tend to be more diverse than smaller counties. Column (7) controls for county wealth and income. The wealth and debt figures are measured in millions in the regression specifications. The county wealth variable is highly significant: a two standard deviation change in median home value (2 * 0.065 = 0.13) reduces the measured bond yields by 10 basis points (0.13 * -0.7669). Controlling for wealth (as measured by home values), median income is not statistically significant in these regressions.
The specification also includes measures of government debt and expenditures, taken from the Census of Governments. The debt measure is not significant in these specifications, but the spending measure is highly significant. A two standard deviation change in spending (2 * 0.004) has a 5 basis point impact on measured bond yields. The bond liquidity variable is highly significant, with more liquid bonds being offered at lower yields. The coefficient suggests that a two standard deviation change in liquidity (2*0.878) is associated with a 7 basis point change in the bond offering yield.
Column (8) additionally controls for per capita participation across all religions and the measure of religious participation on the share of county population that is white (white share).
In the specification, the coefficient on religious heterogeneity remains roughly unchanged.
Religious participation has a statistically significant negative sign: a two standard deviation change in participation would be associated with a 2 basis point change in bond offering yields for the issuers in the county. Both fractionalization and total participation appear to be related to bond yields, with fractionalization having the stronger effect.
With respect to ethnicity, the opposite is true: the fractionalization measure is highly significant in Columns (6) and (7), without a control for the share of the county that reports white ethnicity. Because the highly homogeneous counties are overwhelmingly white, the ethnic fractionalization measure and white share are correlated. In Column (8) of Table 6 , which includes the white share, the coefficient on the white share is large in magnitude: a two standard deviation increase in the white share would be associated with a 7 basis point reduction in borrowing costs. Column (9) presents a specification without the Herfindahl measures of fractionalization, but with just religious participation and white share.
These estimated coefficients imply a moderate effect on county-level borrowing costs.
For a modest-sized county (100,000 residents) with the mean amount of debt per capita ($4,000), the 4 basis point change associated with a two standard deviation change in religious fractionalization would be associated with a $160,000 change in annual borrowing costs. A two standard deviation change in the share of county population reporting white ancestry would be associated with a borrowing cost change of roughly $320,000. Table 7 repeats the analysis of Table 6 on a particular subset of municipal bonds --taxexempt General Obligation (GO) munis. These include revenue bonds, which are backed by specific projects such as sewers, hospitals, and roads. GO bonds are backed by the full faith and credit of the municipal issuer, while revenue bonds are backed by the credit quality of the project and, generally, do not enjoy recourse to a governmental authority with taxing power. There is some heterogeneity recognized in the credit quality of revenue bonds: bonds backed by sewer and water systems are viewed as being of relatively high credit quality, since the ability to meter and impose tolls for those utilities is high. Hospital-backed municipal revenue bonds are viewed as having relatively low credit quality. Restricting to GO bonds provides a sample that effectively reflects only the credit quality of the underlying governmental bodies.
The results in the more homogeneous GO sample are very similar, both qualitatively and quantitatively, to the results on the broader sample of Table 6 . Focusing on Column (8), which includes the full set of controls, the coefficient on religious fractionalization changes from -0.2219 (Table 6 ) to -0.2049 (Table 7) . The coefficient on the white share changes from -0.2063 to -0.1627. The only major change among the controls is somewhat puzzling: while the wealth effect becomes stronger (the coefficient on median home value changes from -0.7669 to minus 1.2643), the coefficient on household income goes from being insignificant to positive. The coefficient on income suggests that a two standard deviation increase in median income is associated with a 7 basis point increase in borrowing costs, controlling for wealth. The magnitude of the wealth effect is much larger: a two standard deviation increase in median home value is associated with a 17 basis point reduction in borrowing costs. The puzzling coefficient on the income variable may reflect that fact that municipalities very rarely tax income: they much more often tax housing wealth. provided by outside financial guarantors: in these cases, the credit quality of the instrument reflects both the credit quality of the issuer and the credit quality of the guarantor. Restricting the sample in this way gives a set of instruments that more precisely reflect the credit quality of the underlying bodies. This restriction has an impact on the estimated coefficients. The coefficient on the religious fractionalization measure changes from -0.2219 (Table 6 ) to -0.2488 (Table 8 ). The coefficient on religious observance is now not only independently statistically significant, but has a much larger economic magnitude in this sample. The coefficient value, minus 0.2539, indicates that a two standard deviation increase in religious observance would be associated with a 9.1 basis point reduction in borrowing costs. The coefficients on the variables capturing ethnic fractionalization are almost exactly unchanged between Table 6 (including all bonds) and Table 8 (just the uninsured bonds).
The coefficients on the controls also change in the restricted sample in Table 8 .
Potentially reflecting simultaneity, the coefficient on government debt is negative, suggesting that counties with lower borrowing costs borrow more. The coefficient on spending per capita is positive and three times as large as the coefficient on debt amounts: counties with more spending pay much more to borrow. Bond liquidity is again negatively associated with bond yields, and the coefficient is about 50 percent larger in the restricted sample than in the comprehensive one. Table 9 describes the relationship between fractionalization and municipal bond yields by the size of the bond issue. The sample of municipal bond issues is separated by size into deciles. Specification (8) from Table 6 is then re-estimated in each of the sub-samples. The columns in Table 9 correspond to the deciles, from low (1) to high (10). The varying size of the subsamples is driven by the different likelihood of having dependent and independent variables available. The largest issues are disproportionately state-level and supra-county-level issues that are not included in our analysis.
Fractionalization and bond yields by sub-sample
A clear pattern emerges: the fractionalization and ethnicity effects are particularly strong among the smaller issues, but minimal among larger issues. For the smallest issues, the religion Herfindahl coefficient is -0.4108, roughly twice the coefficient for the entire sample. For these issues, the white share variable is -0.8022, four times the coefficient in the entire sample.
Among the largest issues, there does not appear to be an effect of fractionalization.
With respect to the control variables, interesting patterns emerge as well. The liquidity of the bond, in particular, appears strongly negatively correlated with offering yields in the entire sample. But this effect disappears among the largest bonds, where there is no relationship between liquidity and yield. The relationship between income, wealth, and bond yields appears to differ by the size of the issue as well: for most of the bonds the wealth variable appears to dominate the relationship, but for the largest issues the yield appears to be negatively correlated with income and unrelated to wealth. Table 10 examines the relationship between ethnicity, fractionalization, and borrowing costs by the income level of the county. The religious fractionalization result does not have a clear pattern, with negative coefficients in each decile of income and particularly strong negative coefficients in deciles 3, 4, and 9. With respect to religious participation, the results in Table 10 suggest that the earlier results reflect a balance between competing effects. Among the poorer counties, religious participation appears positively correlated with bond yields: counties with higher religious participation are paying more to borrow. The negative coefficient for the entire sample is driven by counties in the top three deciles of income, where the relationship between religious participation and bond yields is strong and negative. Running separate regressions by income leads to a potentially puzzling result with respect to the ethnic measures. The 'white share' effect is stronger in this subsample analysis, with the whiter counties paying less to borrow. Controlling for the white share of population, however, counties where the minority groups are more split appear to borrow at lower yields. In additional specifications with just the ethnic and religious Herfindahl concentration measures (available from the authors upon request) the coefficients on both religious and ethnic concentration are negative, consistent with the results in Table 6 . Table 11 shows the results by the size of the county: the bonds are divided into deciles based on the size of the county, leading to subsamples that are roughly equal in size in terms of the number of bonds. The largest subsample has an average size of 4.3 million people: this subsample includes a handful of the very largest counties in Texas and California. A clear pattern of results emerges: the religious fractionalization result is driven by the counties outside of these extremely large counties. Table 12 shows results by subsamples created on the basis of the share of county population that is white. Table 13 shows results by subsamples created on the basis of the share of county population that is counted as religious participants. The religious fractionalization result is particularly strong among the whitest counties, and among the counties that have the highest religious participation rates. Table 14 and Table 15 show the results by year, with Table 14 showing 1995-2002 and   Table 15 showing [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . The magnitude of the religion Herfindahl coefficient varies somewhat over time, but is always negative and generally statistically significant in subsamples.
The coefficient on the white share variable is also always negative, but is particularly high in the recent period. The regression specification of Table 6 , column 8 is re-estimated for 50 different samples, excluding each state one by one. The goal of this exercise is to illustrate the sensitivity of the results to the inclusion of particular states in the sample. On the whole, the results are not driven by the inclusion of particular states, although a couple of interesting results emerge. The religious fractionalization effect is much stronger when California is excluded: California's counties are relatively religiously concentrated (Catholic) and pay a lot to borrow. The white share result is particularly strong
Fractionalization, credit ratings, and bond insurance
The data suggests that more religiously fractionalized and non-white counties pay more to borrow. This subsection presents the results of an investigation into the credit ratings that the bonds and issuers from these counties get. Table 17 shows the results of the analysis of credit ratings and fractionalization. Columns (1)-(3) use as a dependent variable the long-term (LT) credit rating assigned to the instrument. Columns (4)-(6) use, where available, the credit rating assigned by S&P to the issuer. This rating is known as the SPUR, or S&P underlying rating. For issues that are insured by third-party financial guarantors, the SPUR and the LT credit rating will not necessarily coincide. Columns (7)-(9) employ a dependent dummy variable capturing whether the particular bond was sold with bond insurance, as roughly half of municipal debt is.
Long-term credit ratings for issuers for more religious counties are significantly higher. This is true both for the credit ratings of the instruments and for the credit ratings assigned to the underlying issuers. Fractionalization, controlling for religious participation, has the opposite effect: S&P appears to assign lower credit ratings to more homogeneous counties, controlling for county and bond characteristics. More ethnically homogeneous and ethnically white counties appear to receive higher credit ratings, although the effect is less statistically significant for the SPUR regressions than for the LT credit rating regressions. More religious counties are much less likely to purchase bond insurance, as are higher-income counties and counties with higher levels of debt outstanding.
Are investors or issuers leaving money on the table?
We have found that more religiously fractionalized and non-white counties pay more to borrow. Is this because they are more likely to default? Or do the investors who purchase the bonds issued by non-white counties at issuance appear to leave money on the table?
We first look at the relationship between fractionalization, ethnicity, and bond offering yields using a specification that is similar to Table 6 , but modifies the control variable specification: dummies are included for month of issuance by maturity bucket and credit rating, where the credit rating is based on S&P data at the issuance of the bond. Table 18 presents the results of this exercise. The credit rating variable has a bucket for each notch of credit rating.
Column (8) presents some evidence that the religious fractionalization and white share results hold controlling for the S&P assessment of the credit quality of the instrument. The coefficients on religious diversity and the white share remain statistically significant and are about half the magnitude of the earlier specifications. If the S&P credit rating is an unbiased estimate of the probability of default, then the coefficients on religious dispersion and the white share should reflect extra yield paid by fractionalized and non-white counties that is not reflected in those bonds' probabilities of default. Table 19 investigates further, using trading data from the MSRB to look at the change in the price of the bonds in the period immediately after issuance. The sample of bonds here includes only the bonds that have at least one trade reported by the MSRB after issuance. The 60-day window reflects the fact that most trading in municipal debt happens in a period soon after the debt is issued; thereafter, municipal bonds are typically held by long-term funds and investors. The coefficients of the white share and ethnic fractionalization variables indicate that the bonds issued by non-white counties that are issued at par immediately trade up, and the effect is both statistically and economically significant. This presents another puzzle -non-white counties are paying more to borrow without additional default risk (as measured by S&P) and the bonds issued by these non-white counties immediately trade up after issuance.
Do more fractionalized counties pay more in issuance expenses?
We extracted underwriting information for a subsample of bonds that have machinereadable official statements available on the MSRB's Electronic Municipal Market Access (EMMA) system (emma.msrb.org). Because the bonds with machine-readable official statements are disproportionately the larger issues, our results for this subsample are different from the results in the broader sample. Table 20 shows our results. On net, it does not appear that there is any relationship between ethnic and religious fractionalization and the underwriting spread. It does appear that larger issues have lower underwriting fees (as a share of their value).
More liquid issues are cheaper to issue, as are the issues from issuers with higher amounts of government debt outstanding, perhaps because of familiarity among the borrowing base (e.g., large municipalities in California).
Conclusion
Taken as a whole, these results suggest that ethnic and religious fractionalization play a role in determining municipal issuers' borrowing costs. Issuers in more fractionalized counties appear to pay more to borrow. The effect is statistically significant, robust across samples, and large in economic magnitude: for a very large county such as Los Angeles County, a two standard deviation increase in religious fractionalization would be associated with annual increase in borrowing costs of about $24 million. 
